Rifampicin loaded chitosan nanoparticle dry powder presents an improved therapeutic approach for alveolar tuberculosis.
Current treatment therapeutic approach for tuberculosis is the administration of first line drugs in the form of tablets and capsules for 4-6 months. However, this approach leads to severe adverse effects. Therefore, present study was designed to achieving local and sustained targeting of anti-tubercular drugs in order to reduce dose and frequency. The nanoparticle based dry powder formulation of rifampicin was developed and analyzed with respect to its direct targeting potential of lungs. Rifampicin loaded nanoparticles were formulated by ionic gelation probe sonication method, and characterized with respect to particle size, zeta potential, entrapment and drug loading efficiency. The range of size and entrapment efficiency of prepared nanoparticles was estimated from 124.1±0.2 to 402.3±2.8nm and 72.00±0.1%, respectively. The freeze-dried powder of nanoparticle formulation was used to carry out in vitro lung deposition studies through Andersen cascade impactor. The cumulative in vitro drug release studies with developed nanoparticle formulation showed sustained release up to 24h. Our in vitro sustained drug release results were corroborated by the extended residence and slow clearance of rifampicin from the lungs. Furthermore, our results suggest the minimum lung distribution of drug in treated rats which confirms the negligible toxicity rendered by nanoparticle dry powder formulation. Moreover, pharmacokinetic and toxicity studies carried out with prepared NPs dry powder inhalation (DPI) formulations and compared with conventional DPI.